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UNITED STATES

PaTeENT OFFICE.

—

GAETAN BONELLI OF TURIN SARDINIA

IMPROVEMENT IN OPERATING LOOMS BY ELECTRICITY

| Spgciﬂc;xtion forming part of Letters Patént,No. 12,050, dated Décém'b,é;_r 12',".1'854._ | '

To all whom it may concerns
‘Be it known that 1, GAETAN BONELLI, of |
Turin, in the ngdom of Sardinia, have in-

vented certain new and useful Improvements:
~in Looms by the Application of Electricity ;

and 1 do hereby declare that the following is

a full, clear, and exact descriptionof theprin
.ugle or character which -distingnishes them
“from all other things before used or known,

and of the usual manner of making, modlfy -
ing, and using the same, reference being had

to the accompanying dmwmgs, showmg this
appamtns .
My invention consists in the application of

-electricity to looins for weaving fashioned staffs
~or_patterns, and particularly to those called |

L draw--locms ” looms of the high or low warp,

and to the J a,cquard machines. |

The prineipal advantages which result from
my .invention are, first, the suppression of the
cards’ secoud, the dlmmutwn of laborinactu-

ating the looms third, the small- probability
of the loom bemg put out of order; fourth,

_great economy and exactness or accuraq

“The weaving of fashioned stuffs distin gmshes_

-;.ltﬂelf from the weaving of the plain stuffs, be-

cause, instead of asing mmple leaves of healds

everv one of which carries the half third, 01‘
fourth part of the warp, the loom is prowded
with hooks raising a certain number of threads
at moments detérmined by the nature of the
desxgn to be reproduced. All the threads of
warp which" are to be raised mmultaneously-

‘-must be assemb]ed in one series, and it will
require the same number of hooks as there are’
-such series.

" As in all looms the operations and mechan-

ism are the same for ev ery heald or hook it is

only necessary to describe the a,pphcmtlon of
the electro-magnet to one hook.

In the accompanying drawings, Figure 1, A.
is the hook of a leaf of healds. Its upper ex—,

tremity, a, is of very soft iron and thicker

than the lower part. It carries a border or
boss, b. O is -the fable, provided with holes

~ through which the hooks A pass; but too small -

for the border 4. Exactly over the hook A is
an electro-magnet, B. If the table is raised

‘or traversed in a vertical direction, the head
of the hook will come in contact w1th the elec- -

tro-magnet, and if the table C is lowéred, the
hook remains hung up to the magnet or de-

'the electrical carrent clreulates or not thron gh

the copper wire of the magnet. Thus, if as

‘many elecfroanagnets have been placed over

the table as there are hooks, and an eleetriecal

‘current is made to.circulate only through the

wires_of the electro- marrnets correqpondm gto

‘the hooks which must remain elevated, all the

others will come down dagain; and by va.rym g

the passage of the currents at each movement

of the table C the hooks, and consequently

the threads of warp to be kept in an elevated

state for the passage of the shuttle, will be also

1 varjed. It is obvious that the armngement of

such looms may be much varied without alter-
ing this principle. = Thus, for example, instead
of moving the table C, the whole row of the
magnpets may be made to come down; and to
effect thisthey might be provided with 2 weight
or counterpmse, in order to render their mov-

{ ing easier; or the hooks might be brought into -

motion bv means of little levers, or of threads

passing over pulleys and provided at their
other extremity with weights, which:would be
supported by means of a movable table, s0.as

‘to permit only those hooks to come down which

would not be attracted by the electro- -magnets;
or yet by making the magnets to draw or to |
push horizontally the. rods or bars of the Jac-

quard machine,and by bringin g bringing back

by means of spmngs those which wonld not. '

‘be attracted by the magnets.

" The regulating of the passage of the eleu"'
trical currelﬁt through the numerous electro-
maguoets, in prder to obtain the raising of the

healds according to the design or figure to be

reproduced, may be effected in various inan-
ners. 1t will be sufficient to put, for instance,
one end of the copper wire surroundmg the -

electro-magnet into continual communication |
with one pole of an electrical pile, while the

‘| other end would be only connected with the
other pole by means of a’ plece of ‘metal, the

contact of the wire with this piece belrg suc-
cessively established and interrupted by inter-
position of a sheet of paper provided with

-holes, exactly upon the same prineciple as the

cards of the Jacquard machine. The contact,
and consequently the électrical current, Wlll

only take place when holes meet with the wire,

and also in those moments the electrQ-magnets

will attract the hook set into close contact with
it by the raising of the table C. This dispo-

scends mth the table, accordmg to whether sition will be better undarstood by means of



Fig. 2. Disacylinderof metal. Thesprings
g placed under it connect this cylinder with
oue-polé of an electrical pile. Other springs,
P, sitnated over the said cylinder, communi-
cate each with the end of the wire of one elec-
tro-magnet.  The othier end of these wires, as
I ahmds said, communicates with the oppo-
site pole of the same pile. A strip or sheet
of paper, ¢, provided with Dboles, passes over
the cylinder DD under the springs p, and it is

drawn by the cylinders [, bet“ cen which it

passes, and which act upon it as a flattening-
machine ({laminoir) at each movement ot the
table C. IEvery time:-the table C, IFig. 1,18
raised it acts upon a vertical rod, k%, which it
lifts up, and which is provided at its upper

extremity with a tooth gearing into the teeth of |

a ratchet-wheel, f, fixed on tlm shaft of one of

the cylinders /, and which this movement

makes to turn round the length of a tooth.
Then, if the table comes down the rod %, be-
mg {ree, comes also down by 1ts own welght
by yleldmg a little backward, and its tooth

comes into gear with the next tooth of the

ratchet-wheel 7. Thus at each movement of
‘the table the paper advances a constant quan-
(tity, so as to present to the springs p a new
range of holes.

Although the above: deseription 1 consider
sufficient for practical men, yet 1t may be use-
ful to mention that iu the piles 1§ 1s desirable
~ to have .a quantity of electricity; but 1t 1s not
necessary to use a great number of pilaes for
each electro-maguet; butitis desirableto have
a considerable surface steadiness. .The most
convenient piles are those made of a large

12,050

this ring and the end .of c¢ylinder ¢. The end
of the copper wire passes through aslot in the
lower part of the tube 2, and the disk W sup-
ports these ends and thebﬂhbm itself. To pre-
vent the hook remaining attached to the disk

& plece of thin paper may be attached to the

disk &/, and in some instances a helical spring,
Y, 111‘1} be used to advantage.

'In order to permit the hooks to be placed -
nearer together, the electro-magnets must be-
placed 1n several planes, ﬂlspoa;ed one above
the other in such a manner that the centers or

axes of the upper maguets correspond to the.
intervals left between the others.

plane, B/, in red lines, and at ]d%t those of the

upper pl'me, B2, in blue lines. .

The hooks A must be of three dlﬁerent
lengths, according to the plane of maguets to
which thew belong. It wil be useful £o make
the hooks corresponding to the two upper

planes of copper or of brass, to prevent them

from receiving any influence from the electro-

| magnets of the lower plfmes between which

must always be made of soft iron.

piece of zine surrounded by a cylinder of coal

or reciprocally, the whole being immersed iu
a saturated solution of sea-salt. Sep'lrate piles
may be used for each magnet.
tageous to make the plles of gwﬂ,tel dimen-
sions than those hitherto used.

Wooden troughs may be substituted for the
glass or metal vessels, and larger pieces of
zine and more coal than 18 generally used.

It is not necessary to deseribe the electro-
magnets, as they may vary indefinitely; bub
‘that “hlch I.have found to make use ot the
power of the pile, and to occupy a small space,
50 as to permit the hooks'to be disposed at a
short distance from one another without using
any system of transmission of movement, 18
that shown on Fig. 4, in which ¢ 1s the ere of
copper wound like & Tobbin on a brass tube,
d, in which is placed thecylindrical piece of
soft iron ¢, having an outer tube, z, connected
at the top to the central piece, ¢. The hook
A passes through the table C, and is connected
with a disk, a/, whicl bears ﬂgamst the cylin-
der ¢ and the tube x, and thereby the disk re-

ceives the properties of the magnet, and con-

sequently there are two magnets of different
polarltles which attract one anothel.

Fig. 5 is similar to Fig. 4, excepting that-a
disk, W, is secured to the lower end of the

tube, 'This disk has in its center a projecting.

It is advan-

they pass.

It is ununecessary to say tlla.t the disks a’
As to the
table G, which carries and raises the hooks, it
does not suffer any change, excepting that its
holes will be placed much nearer one another.

In this manner it will be possible to dispose

one thousand, and even twelve hundred, hiooks
in a space of forty inches in length and of one
and one-tenth inch in breadth.

The distance of gne of the planes B B B2
to the next one must only be sufficient to per-
mit the traversing of the disks «’, wlnch ig
generally two- hfths of an inch.

Instead of raising the hooks to brin g them
to the electro- mwgnets, these maguets, in their
passive state, may be kept in continual con-

tact withthedisks. Thenthe weaverby press-

ing upon the treadle would raise the whole

magnet, attracting only the required hooks for.

the production of the pattern. -
In order to produce the same work with a

less considerable number of piles or weaker .

piles, and consequently with a less electrical

current, (this is particularly important for the
_elecbw- magnets of the healds forming the

ground- of the tabric,) the apparatus may be
be disposed in such a manner that instead of
supporting the hooks directly with theirthreads
and weights, the magnets have only to act
upon battering-rams or similar dispositions;
holding the hooks or permitting them to es-
cape. As this may be effected by various

means I shall not describe any peculiar dis-

position of this kind. This effect may be also
obtained by keeping the mechanism of Jac-

quard, and applying to it electro-magnets in-

ring, The disk &’ on the hook bears against

stead of cards,as I shallexplain it by deserib-

ing the Joom.

Thus, if the.
magnets are disposed in three planes, B B’ B%
as shown in front elevation in Ifig. G, thetr;
centers will be in the positions show in Fig.
7, in which the bobbins of the lower plane, B,
are shown in black lines, those of ‘the swonda

-
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As'to the mechamsm by which the demgn

is reproduced, the piece which carries the de-
- 8ign must answer two essential conditions:

first, to be made of a material conducting elee-
tuclty-—-l;hat is to say, a metallic substanee,
secondly, to be in continual cemmumeatlen
with one of the poles of the pile.

As generally the same pattern or design

must be repeateil several times in. the.same
piece of stuff or fabirie, it will'be better to have
‘the movable piece Wthh carries. the design of
‘an indefinité length. A phm sheet would evi-
‘dently be not convenient, since it would be
necessary to take the aheeb away every time

the whole length of the: pattern would have

‘been reproduced and to place it again into its
first position, in order to recommence it. I
prefer to use a large eylinder or an endlees

cloth. If a ey]mder, it might be of such a di-

ameter as to give a surface of forty inches, and

this will permit a pattern of a considerable
length to be reproduced in the fabric. If it
‘would be desirable to have a design yet lon-

ger, it will be sufficient to take a long shieet of
‘very thin metal, the two ends of which would
be united together and this sheet would work

on two evlinders like an endless cloth or a

belt. In this case the cylinders might be in--

eulated and the sheet of metal would be al-

lowead to pass upon a plate of metal, the edges
-of which would be rounded, and whleh would

be in communieation with the pile.
- The cylinder and the metallic sheet may he

| Tndlﬁ'erentl y horizontal or vertical.

As the force of the pile must be sufficient to

hold up the greatest number of hooks and

healds which may be necessary to be held up

‘simultaneously, and as it can happen for cer-

tain designs or patterns, this number to be con-

- siderable—for instance, two hundred hooks—
and besides, as there mw be places in the same
pattern where this number will be reduced to-
‘ten or twenty, it follows, therefore, that ten or

twenty hooks weuld be held ap mth the force
necessary for two hundred. - In- consequence

‘of the extra power giveu to the magnets the
~“hooks amight remain hung up after the inter-
ruption of the current. In order to. obviate |
this inconvenience, the whole length of the
eylinder may be divided into. eeveral insualat-
ed parts, each of which would communicate
with a certain humber of separate piles: This
systemw is,however, not quite convenient, The

pattern or design is, in this case, divided in

several parts, and eaeh pile must alwaya have |
a spfficient foree to hold up almost the whole

hooks cerreepeudmg to this p‘lrt of the cylin-
der.

The best means to have always a eumeleut
force would be. perhaps to divide the plles into

four or five series, to unite all the wires of the
poles of the same demgnatwu to oie end of the
~wires of the electro- -magnet, and to conuect the
“other pole of each series separately to a point

of metal in contact with a zone of the perl[)h

~ery of ‘the cylinder. In this way one might |

have 1our or ﬁve pemte m contact mth the

cyliuder upon the same line parallel with its
axis. When the design has been prepared a
certain variable breadbth of this-zone will be

covered with varnish. In the places where

only a few hooks are to be held up only oneor
two such peints will be in close contaet with
the metal, and eeusequently one or two piles
will be only in communication with the ecylin-
der and the electro-maguets. ‘Thas it will be
sufficienf to proportion the uncovered part of
the zone corresponding to the piles to the equal

ly uncovered part of the larger zone carrying
the design. The piece carrying the design or
pattern receives the necessary movement from
the table itself, which raises the hooks at each

passage of the eh uttle.  This eﬁ"eei: may be eb

tained in the following mananer :

Fig. 8, D is the cylinder to which the move-
ment musb be communicated from the table.
F is a rod or bar: fixed to this table and pass-
ing through a hole in the end of one of the
arms of a lever, G, oscillating at k. This le-
ver carries.at its other extremity a piece, H, .

‘On the shaft of the cylinders is keyed a ratchet-

wheel, 7. Every time the table C ascends, as
3001 a3 the adjustable socket j on the rod F
meets with the lever G it will act upon it and
deprese theother extremlty of this leverand the
piece H. This piece is provided with a tooth,

m, gearing in to the teeth of the ratehet,-wheel
| 2, and whieh will make this wheel, and conse-

quently the cylinder D, to advance in the di-
rection of the arrovw. The longer arin of the
lever G must have a sufficient weight to bring
back this whole mechanism. The toothof the
piece H slides upon the inclined part-of the

teeth of the wheel, and the said wheel remains

still. ‘The socket j is screwed on the md F, so
as to permit its adjustment. - L
- Fig. 9 shows the mechanism of Dobe as.ap-

.phed tothesameobject asthatabove described.

This mechanism consists in a bent lev er, G,
the shortest arm of which I'is provided w 1th

-an articulation at n. The extremity-of this
arm consists of a piece, J, bearing against the
‘inner periphery of a wheel or pulley, K, keyed

on the axle of the ¢ylinder.  As oftea as the
longer arm of the bent lever is raised by the

‘socket j the articulated arm. I, lveeemlag'

straight, forces the piece .J to press against

‘the circumference of the aheel K, which moves
round by the adherence. Then, as the action
“of the socket ceases, the Jever falls back by its

own weight, and the arm I yields by bending
itself. . ‘This disposition will be easily under- |
stood bv means of Fig. 10, in which the bent

Jever and its altlculated arm are shewu en a_

larger scale.
The {llspombmu of Flg 8 preaeuts the ad

-fantage of a great regularity and éxactness;.

but by its application the wheel ¢ can ouly be

‘allowed to advancé the length of an exact
number of teetli., - 'On the contrary, the dispo-

sition of Flg 9 permits the eylmder D to ad-

‘vance any given quantity.

‘According to the system Whlch I'ha ve adopt--
ed for the reproducuon of the desiga or pat.
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tern, the eylinder must only advance- a very
little gquantity at each movement of the table

C, as for one such movement only a part of |

the design as thick as one thread of weft will
‘be reproduced. The quantity which the cyl-

inder advances at once must be about one one-.

hundredth of an inch at itscirenmference, and
for this effect it is better to transmit the mo-
tion of the wheel 2to the eylinder D by means
of toothed wheels, reducing the quantity of
‘movement. Themechanisin shown in Figs. 9
and 10 can be, on: the contrary, applied di-
rectly to the axle of the eylinder by adjusting
the socket in a suifable position. Besides the
mechanism of Fig. 8 used in combination with
toothed wheels is more convenient for combs
with two rows of points, and for designs com-

posed of several colors, for which a great ex-.

- actness is wanted, as it will be seen hereinaf-
It results from what I said that the ¢ylinder
D must advance one one-hundredth of an inch

-at each passage of the shuttle, that a design

which would require six thousand two hundred
and eighty cards in the Jacquard’s machine
- could be executed on the periphery of a ¢ylin-
der of one-half meter in diameter.

It will be better to have in each loomn a sec-
ond mechanism similar to one or the other of
those shown in Figs. S'and 9, but disposed in
such 2 manner ‘as to make the eylinder D to
move round in the opposite direction and at
the same speed. If woven fabrics ought to be
anwoven, it will be sufficient to set the table

C in comimmunication with this supplementary

mechanismm and at each stroke- to withdraw
the weft. For this effect the rod .I' must be
removed from the table C, to which another
rod ‘will be fixed, acting upon the inverting
mechanism. - | o

. -Fig. 11 shows a very simple disposition, by
means of which both the forward and back-
"ward movements will be obtained with one
mechanism. = |

L is a toothed wheel, which 1ﬁa5r be keyed

on the axle of the cylinder, in which the teeth
must be very fine in order to reduce themove-

ment of the eylinder to one pick of the fabrie.

A lever, M, is attached to the same axle, and
another shortfer rever, N, oscillates on a stud,
h', ixed to the lever M. To the exfremity of
the lever N -are attached two bent arms, O O/,
which can oscillate on fixed centers o 0o’. These
"bent arms are provided at their extremity with
an inclined tooth, /. The other end of the
“lever N issecured by a pin which may be stuck
into either one or the other of the two holes s
s’. Springs P hold the arms O O/, To the op-
posite end of the greater lever, M, is-attached
a rod, F’, carrying a tooth or socket, 3/, which
“acts upon the table C at each of its movements.
If the pin of the lever N sticks in the upper
hole, s, of the lever M, the tooth » will gear
into the teeth of the whecl L.~ At each oscil-
lation of the lever M the toothr » drives the
wheel in a certain direction, and .in its back
motion this tooth slides upon those of the

wheel, in conseqienecé of its obliquity and of
the flexibility of the spring P. The contrary

effect will be produced if the pin of the lever:

N is engaged into the hole.s/, in which case
the tooth 7/ comes to gear with the wheel.

After having described the communication

of one pole of the pile with the cylinder or
other piece carrying the design or pattern
I have now to explain the manner in which
theelectrie carrent is brought to the bobbins of
the electro-magnets to which an attractive

power-is to be imparted independently of the

others. |
One extremity of the wire of each of the
bobbins communicates constantly with the pole
of the pile or piles opposite to thatin connec-
tion with .the eylinder. The other end of the
wire of these bobbins is connected to an insu-
Jated point in contact with the cylinder. All
these poiuts must be generally disposed in
the same line and very near to one another

to prevent atooeonsiderable length to begiven
to the said.cylinder, and in order that the
points can follow all the contours of the de-

~ Fig. 12 shows a very simple manner of dis-

posing the points so that each of them occupies

in thickness a space of only one twenty-fifth
of an inch. I is the movable eylinder carry-
ing the design, or over which passes. a sheet
of metal, ¢', surrounding it,and whichis tight-

“ened by auother roller, D’. On a horizontal
table, Q, is fixed a vertical piece or board, R,

the upper edge of which 1s made of ivory or
of very hard wood, and is cut so as to-form an

acute angle. Onthisedgearedisposed, astride,

small bladeés %, of copper or of brass, bent to

‘an angle more obtuse than that of the edge of

the piece R, so as to be able to swing freely
upon it. The rounded eund ¢ of these blades
is in contact with the eylinder "D, The same

blades are ended at their otherextremity by the
tail £2, bent down and of five different lengths,

and they must be disposed in such a manner
that these tails form a species of gradation,
five and five. " This difference of length has
for its object to permit the wires ¢ of the elec-

tro-magnets to be attached by welding them-

to these tails without the proximity of the

blades being prevented by the thickness. of
these wires. To the tails ¢*> are attached, by
means of threads of silk of variqus lengths,.
hanging weights u, the effect of which isto
keep the extremity ¢'of the blades in constant
contact withthe cylinderD. Instead of using

such weights, the tails of the blades ¢ might
be kept horizontal and exactly in the same
plane, and a bar of lead would be laid upon
them, by taking careto place a strip of india-
rabber between the said bar and the blades, in.

order to equalize the pression and at the same

titne to insulate the blades of copper from this
piece of lead. | | |

The wires e from the blades ¢ may be directly
connected with the electro - magnets, or at-
tached to screws ¢ fixed on the table Q, and
to which the wires of the electro-magnets would

"y
3
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disposition it will be easy to remove a blade

of - this range or comb, in order to repair or to |
examine it, and then to putitagain-to its place. |
Each of these blades is covered on one.face |
with a strip of paper or varnish, in‘order toin- |
- would be laid on the cylinder D. Kverywhere
the points ¢ meet with the insulated portion
| of the - design the electrical current will be

broken, while if the said points meet with the

sulate it from its neighbor.

It will be sufficient for a loom of twelve hun-
dred hooks to use a comb (or range of blades)
and .a cylinder, D, of forty and oue-half
inches in length. Inconseguence of its move-

“ment this eylinder will present at each passage

of the shuttle a new line to the points .
It this length of forty and one-half inches

would be found yet too considerable, it might

be reduced to the half or to the third part of
it by disposing the blades ¢ on two or three
ranges, touching the cylinder on twe or three

different lines. In this case the disposition of

the design must.be altered, as it will be herein-

after explained. One cculd also adopt the dis-

position of the blades ¢ shown at Fig. 13. The
points ¢ of these blades are always in contact
with the c¢ylinder D. As to the tails %, asthe
blades ¢t are made of two different lengths they

are situated in twe ranges, and each of them

bears upon a piece of wmetal, v/, one twenty-

fifth of aninchthick. As thesepiecess v/ are
“in.two ranges each of - them is separated from

its neighbors in the same range by a space of

one twenty-fifth of an inech, in which a blade

of wood, of ivory, or of any other insulating
material will be disposed, the object of- which
is at the same time to guide the metal blades

in their movements. To the piecesr ' are at- | _ |
| of the periphery of the eylinder,or all the
length of the Sheet of metal. This design, by

tached the wires eof the electro-magnets. The

“necessary pressure may be obtained in the
same manner as in Fig. 12, either by means of

weights suspended to the blades, or of a single
weight laid upon them. :
T shall hereinafter deseribe another system

beconnected. (Inorderto preventthefrequent | points, the hooks of whichare not to be raised..
passageofthe electrical current from oxidating |
the points #, and diminish their power of con- |
duetion, it will be well to weld small pieces of |
platina to their extreniity.) By means of this
| metal may be used, or a woven fabric with.

It is obvious that this may be obtained by va-
rious meauns. Thus, for instance, a sheet of
paper provided with holes, or cut outor pinked
and pasted on.the cylinder, or- the sheet of

open meshes, such as gauze, percale, &e., own
which the pattern would be executed by means
of a conducting material, such as silver or
gold or plumbago, &e. The stuff so prepared.

metallic substance of which the design is
made this current will be closed. The sys-

tem which I consider as the best consists in

covering certain parts of the surface of the
cylinder D or of the sheet metal with a lay
of non-conduecting varnish. Thisvarnish must
be of such a matter that it cannhot grease the

points ¢ sliding upon it. The varnish of co-

pal has given me a very good result.

- Where the weft or woof is of one color the
execution of the design will be very simple,
as no translation or any preparatory operation

| is wanted, It will be sufficient to draw the de-

sign with a brush and varnish on the surface .

of the cylinder D itself, or.of the sheet of met-

al, so as to leave uncovered only the places

corresponding to those where the weft is to

be seen in the fabric. - The cylinder might be
also. covered with a general lay of varnisb,
which eould be scratched at some places so as
tonncover the metal, orthedesign might be put
on the cylinder with aqua fortis. The design
executed in such manner will be of the same
breadth as the space occupied by the points of
the comb, and it must extend over the length

the revolution of the cylinder, will pass many
times under the points or teeth of the comb

| until the piece of fabric is terminated.

' The designs executed in such a manneras

of comb especially applicable -to patterns of | just described will be exactlyreproduced in the

‘several colors.

By the disposition which has béen described

there is a continuous communication between

all the bobbins or magnets and both the poles

of the pile. Consequently all the magnets

‘will receive a magnetic attractive power, so
~ that all the hooks and.healds would remain
. ip a raised state if .the pile were sufficiently

powerful.. | | o
In order to make some only of the hooks to

be keptin an elevated state, it will be sufiicient
to put any insulating matter between the eyl-

inder D and the points corresponding to the

magnets of the other hooks., The electrical
current will be then interrupted for these last
magnets, while it will continue to take place

“in the first. = Thus to make the design or pat-
~ tern it will be sufficient to cover with an insu-

fabric, and to some extent may be varied by

‘varying the quantity which the cylindermoves
‘at each passage of the throftle. Lengthened

or shortened patterns will be thus obtained in
a regular proportion, and the same design may
be used to produce two or three pieces of fab-

ric, each of whieh would have a different as-
pect. -

'With the kind of design which I have just

| deseribed the teeth of the comb must be allin

one range. This system might be inconven-
ient in this way, that the threads of weft are
not sufficiently bound, and consequently by

‘the least friction the fabrics would easily un-

ravel and be quite spoiled. In order to pre-

‘| vent this, a supplementary regular crossing of
“warp-threads may be added in the loom, so as
to secure or bind the weft, and this will also

- lating materiai the portion of the eylinder DD, increase 1_:1163 beauty o_f' 1311_6_ fa.-bric_. 'This _ai‘ddi-
~or of the sheet of metal corresponding tothose tion consists QI;I}', ag it is well know_n, of a se-
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ries of two to twelve movements imparted to
some healds, and which will be regularly ré-

peated in the same order. o
In the greatest number of looms now in use
Such supplementary warp-threads are gener-

ally governed by means of alittle supplement- |

ary Jacquard’s machine brought into motion
by an especial treadle. As this mechanism
requires not more than twelve small cards one
might continue to make use of it in electricail

looms, and principallyin such looms to which |

it is already-applied. It is, however, obvious
that a little mechanism may be used consist-
ing in a eylinder and a ¢omb sumlar to those
-of the principal design or pattern, but actin g
upon greater and more powerful magnets.
When the sort of fabric requires the weft to
be of several colors, s that for the same pas-
sage the shuttle must be changed five or six
times, then the surface of the cylinder D or of:
the sheet ¢/- must also be  drawn with squares
formed by lines distant from each other in one
‘direction of the same width as the points of,
the comb, and in the other of the width.the
cylinder D ‘moves at each passage of the shut-

tle.
The design may be executed inthe ordinary

inanmner in the places where the weft is of one |

and the same color, while in the others the

squares correspondmg to. the respective. col-
ors, which are not to be seen, mustbe covered

_mth varnish. = Thus, for instance, in Fig. 15 |
the design will be made as cohlmouly overthe |
lines 1 2 3 4, as the weft must be of one color

in the part ot the piece of fabrie correspond-
ing to these lines; but the lines 5,6, 7, 8, 9, |

and 10, correqponclmn to the parts of the
piece of fabric, in which the weft must be of

several colors, must be covered with varnish |

aceording to the arrangement of the colors.
This means will be very convenientin making

pieces of fabric in which only some portions

of their lengths are of several colors, as Is

often-the case; but for such fabries in whwh.

 seven or eight celors are reproduced and vary
mdeﬁmtely, as in shawls, the proceeding of

covering with varnish the different lines cor-.

responding to-each color -might be found too
long and inconvenient, particularly if this pro-
ceeding be compared mth the simple and econ-
omlcal one which I described for the manu-
facture of fabrics in Whmh the weft 1s of only

one color.

- In order to render the manufacturing of

sha.wls alinost as simple, I have contrived tha
following disposition, which is entirely new,

and Whleh will give a means to facilitate the,

operation of the reading (lisage) even with the
~common Jacquard machine. Thisdisposition

~could be applied, if necessary, to the cylinder

D or to the sheet of metsal of Fig. 12; but I
prefer to make use of a grate, S, Flg 16,
formed with bars or blades distant from each

other of one millimeter, or nearly so. One

must bave, besides, a great number of small
pieces of wood or of metal of rectangular form
and mn.vlar to the letters or types used by

| prmters but these pleces must be of dlﬁ'erent.
lengths or heights, according to the number
| of colors.. Their thlckness will be one twenty-

fifth of an inch, so as to permit them to be put
exactly between the bars of the grate S; but
the breadth of such pieces must vary from

one to ten mllllmeters, or thereabout. These:
| types will be distributed in a sort of box di-
vided by partltwns similar to those in use by

printers, as seen in Fig. 17. All the pieces.of
the same length will be placed into the com-
partment a. “The pieces of the first range, or

a’, will be one millimeter in breadth; those of

the second range, or a?, will be fwo m1111mete1s
in breadth, &c.; and the arrangement will be
the same fm the pieces b ¢ d, &c., each length
of type corresponding to one color For com-

‘posing the design or pattern these pieces will

be used exactly in the same manneér as letters

or types, while the grate S will be used as a
composing-stick, The head of such pieces or
types must be a little thicker than their body,.

so,that they cannot fall through the grate be-

tween its bars or blades, but that they remain

hung to it.  'When the demgn or pattern has

| been com posed or set a board or sheet will be-

laid upon thehead of all the types, the surface of
which board is as large as the wholée grate, so
that this said grate may be reversed orturned

up without the types: being able to fall off.
Then there "will be on. the other side of the -

grate a series of types more or.less long, more

‘or less broad, as shown in Fig. 18, in which S
is the grate, T the board keeping the typesin
their places, and 20 the unequal surfaces re-

sulting from the disposition of the types, ac-
cording-to the order of the colors.
Fig. 19 shows a eomb by meauns of which eaeh
color will be culled from the-othérs and repre-
sented by an especial line without necessitat-

ing any translating or reading (lisage.), This
comb is formed of vertical rods 2, assembled -
and fitted loosely in a sort of frame or tong,

U. Iach of such rods carries a tooth or socket,
preventm g them from descendmg below a cer-

tain height in the piece U. They are entirely

covered with varnishjexcepti hga little Space,z’,
which is situated equally high in each rod.  To

‘their upper extremity are connected the wires

e of the electro-magnets. Aslong as the teeth
or sockets &’ rest on the picce U all the spaces

| 2/ will be situated in one straight line ; bat, on

the contrary, if by allowing the Iower end of
such rods to .come into contact with the umn-
even surface formed by the numerous types w
of Fig. 18 the rods 2z are raised to an equal
numberofdifferentheights as therearelengths
of the pleces w, the spaces z will draw them-
selves up in several lines, 1 2 3, &c., each of

which corresponds to a different color. Thus,
if one has a blade communicating with one of

the poles of the pile, and if this blade be suc-
cessively brought into close contact with the
lines 12’ 22, &e.y 16 will only transmit the at-
tractive power to the teeth, where it will meet

with the uneovered metal, so as to lift the
‘hooks corresponding to the various colors, re-

~
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s'_iieéﬁvely. Thusit will be sufficient, in weav-
ing the farbrie_; tolower the comb upon.the first

line of the grate S, then to bring tothelineiz’
the blade communicating with one pole of the

pile, after this to act upon the treadle, and to
throw the shuttle.with the red weft, then to

bring the blade to the line 22/, to act upon the
treadle and to pass the shuttle with the black

weft, and so farther for each color. Then the
comb will be lifted up again, the grate is made

to advanceone step, the combislowered again |

upon the second line or range of the grate, and

- the movements of the blade will be repeated.

The advancing of the grate at each raising
of the comb 2 will be produced by means of a

mechanism similar to those of Figs. 8, 9, 10,
The motion of the blade will be ob-

and 11. _
tained by means of a mechanism which the
weaver will actuate by hand or by a treadle.

This mechanism may simply consist of a ver-

tical rod which would be caused to ascend or

descend gradually and then draw back rap-
Thus the disposition of Fig. 21 might |
be adopted, in which V isthe vertical rod car-
rying the blade W, kept in contact with the

idly.

rods 2 of the comb by one orsmore springs, ¥’'.
- A cam or eccentric, X, by revolving lifts up
the rod V and then lets it fall back. A rateh-

et-wheel, conveniently disposed, allows the ec-

centric X to push the rod V the distance be-
tween two lines 12’ and 2¢/, &ec., Fig. 20, ab

each movement of another rod actuated: by

hand or by means of a treadle. _
It will be easily understood that the disposi-
tion of Figs.18 and 19 might be kept by using,

instead of the eombs 2, rods into which holes

~ would be made at a certain height, so as to ob-
tain, by means of a mechanism analagous to

that of Jacquard, either the movement of the |

cutters used to pierce the cardsof a Jacquard’s
machine or the pushing of the horizontal rods
and of the hooks without cards or electricity.

The loom.—The disposition of the lower
part of the Joom remains guite the same as’

 in the common looms generally in use, only
the upper part of it—thatis to say, the mech-
anism contrived by Jacquard—will bechanged
from the table near which the warp-threads
are attached to the healds. The hooks will

occupy-the wholebreadth of the loom, and the
electro-magnets will be applied directly to the
hooks. The obliquity ot the threads is also |
avoided, which obliguity renders them more

hooks.

difficult to be raised, and exposes them to the
danger of being easily broken. This disposi-
tion will be understood by means of Fig. 6,
showing such an arrangement as seen from
the anterior part of the loom. C? isthe table,
near which the warp-threads are attached to
the healds; C’, the table guniding the hooks,and
C the movable table which raises the said
B, B, and B? are the three ranges of
electro-magnets. . |
By moving the electro-magucts instead of
the hooks and healds (as already explained)
the disposition of Fig. 6 would be replaced by

that of Fig. 22, in which the ranges of electro-

magnets B B’ B? are allowed to descend and
to ascend, carrying up the disks a’, which rest
by means of helical springs on fixed tables C°.

As the electro-magnets might be found too

‘heavy they could be disposed horizontally on a
 carriage, as shown at Fig. 23, in which ¢* are
i threads which pass over pulleys Y, and are at-

tached to the hooks A. To the extremity of
these hooks are sccured disks «, bearing, as
in Fig. 22, by means of springs against three

| fixed boards, C3.  Three other boards or ta-
‘bles, C €’ C?, belonging to a carriage moving

on wheels Z, carry the electro-magnets.
The carriage is made to advance, so as to

put the electro-magnets in contact with the

disks a/, then by bringing back the carriage

the electro-magnets would drag the required
"disks and the corresponding hooks.

.Having now described myipvention and the

manner in which the same is to be performed

and used, I desire to have it well understood
that I do not confine myself in the exact de-
tails. of the above description and drawings;
but - | -

- 'What I claim as'my invention is—

1. The application of electricity-or of elec-
tro-magnets to power-looms, in order to raise

or to keep in an elevated state the hooks and

kealds in the required order to form the design
or pattern of fashioned stuffs, such as shawls,
carpets, ribbons,&c., as hereinbefore described.

2. The various means of making such de-
signs on metallic surfaces by means of an in-

sulating material, and the use for this purpose

of varnish, of weavings or paper painted or

colored with metallic substances, of paper eut

out or pinked or pierced. |
GAKTANO CAV. BONELLL
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